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YflK 517.5 

CajiHMOB P.P. (Hh-t npHKjiaflHoft MaTeiviaTHKH h MexaHHKH HAH YKpa- 
hhh, JJpneu^K) 

TejIbflepOBOCTb KOJIbUeBblX Q-r0Me0M0p(pIi3M0B OTHOCHTejIbHO p-MOflJJlH 



HaH,neHO ;j;ocTaTOHHoe ycjiOBHe rejib^epoBOCTH KOjibueBbix Q-roMeoMopcpH3MOB b 
W n , n > 2, OTHOCHTejIbHO p-MOfljjis npn n — 1 < p < n. 

It is founded the sufficient condition of Holder continuity of the ring Q-homeomorphisms 
\ in R n , n > 2 with respect to p-modulus at n — 1 < p < n. 



1. BBefleHHe. HanoMHHM HeKOTopbie onpe/iejieHHH. BopejieBa (pyHKUHH 
£ : R n — > [0, oo] Ha3biBaeTca donycmuMou fljifl ceMeftcTBa KpitBbix T b M n , 
n > 2, nnniyT £ G admr, ecjin 



J g(x) ds(x) ^ 1 

7 

fljra Bcex 7 6 T. nycTb p ^ 1. Tor/ja p-ModyAeM ceMeftcTBa KpitBbix T Ha3bi- 
BaeTC5i BejitraiHa 



MJY) = inf / g p (x)dm(x). 



S^ecb m o6o3HaHaeT Mepy Jle6era b WL n . 

nycTb G - o6jiacTb b M n , n > 2. npe,zniojK»KHM, hto n— 1<]9<?7,h 



- 1—1 

S.: M p (/r)<#M p (r) (i) 

jijisi npoH3BOJibHoro ceMeftcTBa T KpiiBbix 7 b o6jiacTii G. npit npe^nojioaceHHH, 

HTO / B (DD) 5IBJI5ieTC5I rOMCOMOpCpH3MOM, TepHHrOM 6bIJIO yCTaHOBJieHO, HTO 

OTo6pa>KeHHe / siBjriieTCsi AunwuyeeuM, jjpyrnMH cjiOBaMH, npn HeKOTopoft 
nocT05iHHoii C > ti Bcex xq G G cnpaBejjjiHBa oueHKa 

hm sup : : ^ C , 

cm., Hanp., Teopeiviy 2 b pQ. 

2. O KOJibijeBbix Q-roMeoMop(J)H3Max OTHOCHTejIbHO p-Mopyjin. 

Bcio/ay jjajiee 5(xq, r) = {x G R n : \x — xq\ < r} , B n = 5(0, 1), - 
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iuiomaflb eflHHHHHOH ccpepbi S n_1 b R n . IlycTb Q : G — > [0, oo] - H3Mepii- 
Maa cpyHKii,H5i. fljia jiioGoro H3MepiiMoro MHO>KecTBa E" C R n h Hiicjia r > 
ofSo'jna'iiiM 

/Q(x)dm(x) = — — — / Q(x)dm(x), 
m{E) J 

E E 

Qx {r) = 1 ! / Q(z)dA(x) , 

uJn—l' J 

S(x Q ,r) 

iyje 5(xo, r) = {x G R n : \x — xq\ = r}, a aL4(ic) - sjieMeHT njioma^H noBepx- 

HOCTH. 

HanoMHHM cjie^yioiuHe TepMHHbi. IlycTb E , F C R n — npoH3BOJibHbie 
MHO>KecTBa. 06o3HaHHM Hepe3 A(£", F; G) ceMeftcTBO Bcex KpiiBbix 7 : [a, b] —>■ 
R n , KOTopbie coeflHiraioT E n F b G , T.e. 7(a) G £" , 7(6) G F h 7(£) G G 
npn a < t < b . IlycTb £ G G, d$ = dist(xQ , <9G) h Q : G 4 [0 , 00] — 
H3MepHMaa no Jle6ery cpyHKuiisi. fljra jiio6bix rj h r2, r^e < T\ < < 00, 

0603HaHHM 

R(xo, ri, r2) = {x G R n : ri < \x — Xq\ < r2}, 

S r . = S(xo,n) , z = 1, 2. 

Byn,eM roBopiiTb, hto roMeoMopcpH3M / : G — > R n aBjraeTCH KOAbi^eeuM 
Q-20MeoMopcf)U3MOM omnocumeAbHO p-ModyAA e moHKe xo G G, 1 < p < n, 
ecjiH cooTHOineHiie 

M p (A(fS ri JS r2 ;fG))< J Q(x)-rf(\x-x \)dm(x) (2) 

R(x ,ri,r 2 ) 

BbinojiHeHO fljia JiioGoro KOJibua R(xq, ri,r<2), < ri < < do h fljia Ka^Kflon 

H3MepHMOH (pyHKH,HH 7/ : (ri, ^) — > [0, OO] , TaKOH, HTO 

'"2 

J T](r) dr > 1 . 

ToBOpHT, HTO rOMeOMOp(pH3M / : G — > R™ 5IBJI5ieTC5I KOAhl^eeUM Q-sojueoMop- 

$u3mom omHOCumeAbHo p-ModyAA e o6Aacmu G, ecjin ycjiOBiie (EJ) BbinojiHeHO 
fljia Bcex ToneK G G . 
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Pa3BHBaeivia5i b pa6oTe Teopna kojibii^bbix Q-roivieoMop(pH3MOB othoch- 

TejIBHO p-MOpyjlft npHMeHHMa, B HaCTHOCTH, K OTo6pa)KeHH5IM KBa3HKOH(pOpM- 

hbim b cpe^HeM, CM. [5]. 

3. Ilpe^BapHTejibHbie 3aMenaHHH. Cjiepyn pa6oTe [5], napy £ = (A, C). 
iyje A C W 1 - OTKpBiToe MHCOKecTBO h C - HenycToe KOMnaKTHoe MHO>KecTBO, 
co^epjKameecfl b A, Ha3BiBaeM KondencamopoM. KoHfleHcaTop £ Ha3bmaeTC5i 
KOAbi^eeuM KondencamopoM, ecjiii B = A\C - KOJibup, T.e., ecjin B - o6jiacTb, 
flonojiHeHHe KOTopoft R n \ B coctoht b tohhocth H3 ppyx KOMnoHeHT. roBO- 

P5IT TaK>KG , HTO KOHfleHCaTOp £ = (A, C) Jie>KHT b o6jiacTH G, ecjin A C G. 

OneBHflHO, hto ecjin / : G — > R n - HenpepbiBHoe, OTKpbiToe OTo6pa>KeHiiG h 
£ = (A, C) - KOHfleHcaTop b G, to (fA, fC) TaK>Ke KOH^eHcaTop b fG. flajiee 
f£ = (fAJC). 

OyHKn,ii5i u : A — > R a6coAwmno nenpepuena na npAMoil, HMeiomeH Heny- 
CToe nepeceHeHiie c A : ecjin OHa a6cojiK)THO HenpepbiBHa Ha jiio6om OTpe3Ke 
SToft np^Moii, 3aKjiK)HeHHOM b A. 0yHKirH5i u : A — > R npiiHafljie^HT Kjiaccy 
ACL (a6coATomHO nenpepuena na nouvnu ecex npAMUx) 7 ecjiii OHa a6cojiK)T- 
ho HenpepbiBHa Ha iiohth Bcex np^Mbix, napajuiejibHbix jik>6oh KOopflHHaTHOH 

OCH. 

06o3HanHM nepe3 Cq(A) MHO>KecTBO HenpepbiBHbix cpyHKUHft u : A — > R 1 
c KOMnaKTHbiM HOCHTejieM, Wo(£) = Wq (A, C) - ceivieHCTBO HeoTpimaTejibHbix 

(pyHKUHH U : A — > R 1 TaKHX, HTO 1) U G Co(A), 2) u{x) ^ 1 flJM x G C h 3) u 

npHHafljie^KHT Kjiaccy ACL. Taioice o6o3HaHHM 



i w i = ( £ 



2 N 



1/2 



i=l 



\dxij 



IlpH p ^ 1 BejIHHHHy 

cap p £ = cap D (A, C) = inf / \Vu\ p dm(x) 

u&W a (£) J 
A 

Ha3bmaiOT p-eMKOcmbw KOHfleHcaTopa £. B flajibHeftnieM npii p > 1 mm 6yn,eM 

HCnOJIb30BaTb paBeHCTBO 

cap p £ = M p (A(dA,dC]A\C)), (3) 

CM. |7], @H|. 
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PfeBecTHO, hto npn 1 < p < n 

ca Pp £ ^ nK [jzj) W^]~ ( 4 ) 

r^e v n - o6b>eM eflHHHHHoro niapa b M n , cm., Hanp., HepaBeHCTBO (8.9) b |10j . 
IlpH n — 1 < p < n HMeeT MecTO oueHKa 

(capp E) n ~ l > 7 — t-St t , (5) 

v p ' ' m{A) l - n +P v ' 

r^e (f(C) - fliiaMeTp KOMnaKTa C, 7 - nojio>KHTejiBHaH KOHCTaHTa, 3aBHC5iinafl 

TOJIbKO OT pa3MepHOCTH Tl h p : CM. npeflJICO-KCHHe 6 B [TT]. 

4. Tejib^epoBOCTb KOJibii,eBbix Q-roMeoMopcpH3MOB othochtgjii>ho 
p-Mopyjin. 

Hidce npHBe^eHa TeopeMa o flocTaTOHHOM ycjiobhh rejibflepoBOCTii KOJib- 
n,eBbix Q-roMeoMopcpH3MOB OTHOCHTejibHO p-MO^yjiH npn n — 1 < p < n. 

TeopeMa. Ilycmb G u G' - o6j\acmu e M. n , n ^ 2, f : G — > G' 

KOAhyeeou Q-zoMeoMop$u3M orrmocumeAbHo p-Modynsi (n — 1 < p < n) c 
Q(x) G L a (G), a > u F C G - npou360AbHuu KOMnnm. Tosda 

I/O*) - f(y)\ < Kp\\Q\\£*\x ~ vt^, (6) 

3aa ak>6ou napu moueKx^y G F, ydoeAemeopAwvjux ycAoeuw \x — y\ < 5, sde 

5 = jdist(F,dG) u \Q\ a — yj Q a (x)dm(x)^j - nopMa e npocmpaticmee 
L a (G), Xn :P - noAOJtcumeAbHdA nocmoAHtiaA, 3a6ucjnnaA moAbKO om n up. 

JJoKa3ameAbcmeo. PaccMOTpiiM ccpepinecKoe kojibh,o R = R(x, e±, £2) c 
< £1 < £2 < S TaKoe, hto R(x, ei, £2) C G. Toiyja (jB (x, £2) , fB (x, £i)j - 
KOJibn,eBOH KOHfleHcaTop b G' h, coraacHO (|3J), HMeeM paBeHCTBO 



ca Pp (fB(x, £2), fB(x, ei)) = M p (A(dfB(x, e 2 ), dfB(x, £1); fR)) 

a BBHfly TOMeOMOpCpHOCTH /, paBCHCTBO 

A (dfB (x, £2) , dfB (x, £ X ) -JR) = f (A (dB(x, e 2 ) 1 dB(x, e 1 ); R)) 

PaCCMOTpHM (pyHKI^HK) 

t G (ei,e 2 ) 



£2-£l ' 

0, tel\(£i,£ 2 ; 
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B CHjiy onpeflejieHHH KOJibiieBoro Q-roMeoMop(pH3Ma OTHOCHTejibHO p-MOflyjia, 



saivienaeM, hto 



1 



capp (fB(x 1 s 2 )JB(x,s 1 )) < / Q(x) dm(x) . (7) 

R(x,e 1 ,e 2 ) 



IlpHMeH5i5i HepaBeHCTBO Tejibflepa, HMeeM 



ca Pp (fB(x : s 2 )JB(x,s 1 )) < l> J \Q\\ a . (8) 

£2 - £ir 



,Hajiee, BbiGnpaa s = \x — y\, S\ = 2s h s 2 = 4e, nojiynnM 



— CKJ)~ ?T 

capp(/5(a;,4e),/5(a;,2e))< 71IIQIU • ■ (9) 

C /jpyroft CTopoHbi, b cnjiy HepaBeHCTBa (0Q) BbiTexaeT oiieHKa 



n—p 



ca Pp 4e), 2e)) > 72 H/Sfo 2e))]— , (10) 

r A e 72 ~ nojio>KHTejibHaH KOHCTaHTa, 3aBHC5HHa5i TOJibKO ot pa3MepHOCTii npo- 
CTpaHCTBa nap. 

KoM6nHHpyH (E]) 11 (prOT) . nojiynaeivi, hto 

— — — n(an—ap—n) 

m(fB(x, 2s)) ^ 73||Q||r p £ ^ , (11) 

r A e 73 " nOJIO>KHTejIbHa5I nOCT05IHHa5I 3aBHC5HII,a5I TOJibKO OT n u p. 

flajiee, Bbi6npa5i b (jSJ) £1 = e h £2 = 2e, nojiynHM 



capp (/5(ar, 2e), /£(ar, e)) < 7 4 ||Q|| • • (12) 

C jjpyroft CTopoHbi, b cnjiy HepaBeHCTBa (J5J), nojiynaeM 



<P(fB(x,e)) 



1 

n-l 



cap p (fB(x,2e),fB(x,e)) > ^ -^^L— 

rfle 75 ~ nojio>KHTejibHa5i KOHCTaHTa, 3aBHC5iiHa5i TOJibKO ot n h p. 
KoM6HHHpy5i ( TT2T ) h ( TT3j ). nojiynaeM, hto 



(13) 



d(fB(x,e)) <7||Ql|r ?, £ 1 ~^ 



rjj,e 7 - nojio>KHTejibHa5i KOHCTaHTa, 3aBHC5iinaH TOJibKO ot n h p. OiieHKa 
nojiynaeTCH OTCK)jj,a h H3 OHeBH/xHoro HepaBeHCTBa d(fB(x, s)) > |/(x) — /(y)| . 
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